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PDVn=PDVp+luS:fl'' ^-ir-y htCj^-T 
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(54) PROCESSING METHOD FOR REPRODUCTION QUEUE OF VOICE PACKET, 
AND ABSORBING APPARATUS OF TRANSMISSION-DELAY FLUCTUATION IN 
VOICE PACKET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To absorb transmission-delay fluctuation in voice 
packets by using a simplified method and by performing their reproduction-queue 
control having a fixed queuing time, and to secure on the other hand the as early 
execution as possible of the reproduction of reception packets. 
SOLUTION: Correspondingly to a reception state, a packet to be the reference of a 
reproduction-queue control is altered dynamically. In a delay- fluctuation absorbing 
portion 7, based on the time-stump value included in a reception packet and its 
reception time, a predetermined operation is so performed as to inquire whether the 
reception interval between the voice packets is contracted in comparison with the 
transmission interval between the voice packets or not. When the reception interval is 
contracted, the uniform insertion of a queuing time is so interrupted as to pass to a 



reproduction processing the packet which has been the reference packet. Instead of 
that packet, the packet received at present is to adopted as a reference packet as to 
begin a new reproduction-queue control. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A reference packet which is the method of performing reproduction waiting 
processing for receiving a packetized voice transmitted from the transmitting side, 
and absorbing transit delay fluctuation, and was made into a standard of reproduction 
waiting processing. A receiving interval with a following receive packet which received 
after this reference packet. When it judges whether it is shorter than a transmission 
interval in said transmitting side and it becomes clear that the receiving interval is 
shorter as a result of said judgment, A reproduction waiting disposal method of a 
packetized voice newly starting reproduction waiting processing by making into a new 
reference packet a packet of said succession which was the target of the judgment, 
and starting regeneration about the old reference packet without waiting for expiration 
of reproduction waiting time. 

[Claim 2]A packetized voice which was transmitted from the transmitting side and to 
which time stamp information is added is received. It is the method of performing 
reproduction waiting processing for absorbing transit delay fluctuation. Relative 
fluctuation time (PDVn) to a reference packet which made it wait for mutually and was 
made into a standard of processing about a packetized voice which received. Ask 
based on the following (fluctuation computation) ** (1) type, and it is judged whether 
relative fluctuation time (PDVn) to a reference packet becomes negative. When it is 
negative, newly start reproduction waiting processing by making a receive packet into 
a new reference packet now in said ** (1) type, and about the old reference packet. A 
reproduction waiting disposal method of a packetized voice starting regeneration 



without waiting for expiration of reproduction waiting time. 
(Fluctuation computation) 

Delay fluctuation time to a receive packet before PDVn=PDVp+ .... (1) 
However, in (1) type, PDVn is the delay fluctuation time to a reference packet of a 
receive packet now, and "PDVp" is delay fluctuation over a reference packet of a 
front receive packet. It asks for "delay fluctuation to a front receive packet" in (1) 
type based on following the (2) type. 

Delay fluctuation = to a front receive packet (receipt time of a receive packet before 
receipt time - of a now receive packet) -(time stamp value of receive packet before 
time stamp value - of now receive packet).... (2) 

[Claim 3]A reproduction waiting disposal method of a packetized voice carrying out a 
series of processings for changing a reference packet in claim 1 or claim 2 only about 
a packetized voice the owner sound / non-sound information acquired by 
decomposing a receive packet indicate a non-sound to be. 

[Claim 4]A packetized voice which was transmitted from the transmitting side and to 
which time stamp information is added is received. A packet decomposition part which 
performs reproduction waiting processing for absorbing transit delay fluctuation and 
which is a transit delay fluctuation absorber of a packetized voice, and decomposes a 
packetized voice which received. By storing temporarily data disassembled and 
obtained by this packet decomposition part, A delay fluctuation absorption part which 
performs reproduction waiting processing, and a time stamp obtained from a 
decomposed packetized voice, A fluctuation calculation part which finds relative 
fluctuation time to a reference packet made into a standard of reproduction waiting 
processing of a packetized voice which received using the receipt time of said 
packetized voice which received, Provide and a receiving interval of a reference tone 
voice packet made into a standard of reproduction waiting processing and a 
packetized voice to observe from a calculation result in said fluctuation calculation 
part, A transit delay fluctuation absorber of a packetized voice judging whether it is 
shorter than a transmission interval of both packetized voices in said transmitting side, 
and controlling read timing of data from said delay fluctuation absorption part 
according to the decision result. 

[Claim 5]In claim 4, a receiving interval of a reference tone voice packet made into a 
standard of reproduction waiting processing and a packetized voice to observe. When 
judged with it being shorter than a transmission interval of both packetized voices in 
said transmitting side, said delay fluctuation absorption part. A transit delay 
fluctuation absorber of a packetized voice newly starting reproduction waiting 
processing by making said packetized voice to observe into a new reference packet, 
and outputting without waiting for expiration of reproduction waiting time, and making 
reproduction start about the old reference packet. 

[Claim 6]ln claim 4 or claim 5. operation which controls output timing of data from said 



delay fluctuation absorption part based on a calculation result in said fluctuation 
calculation part. A transit delay fluctuation absorber of a packetized voice with which 
the owner sound / non-sound information acquired by decomposing a receive packet 
are characterized by carrying out only about a packetized voice which shows a 
non-sound. 

[Claim 7]An audio coding section which codes an audio signal which is the packetized 
voice transmission equipment which accommodates an audio signal in a packet 
network, and was acquired via a terminal interface part, A packetized voice assembly 
part which assembles a coded voice signal received from said audio coding section to 
a packetized voice, and is sent out to a transmission line interface section. A timer 
which sets assembly time of a packetized voice as a packetized voice, and a packet 
decomposition part which decomposes a packetized voice which received from said 
transmission line interfaces. A delay fluctuation absorption part which stores data 
disassembled by said packet decomposition part, A time stamp obtained from a 
decomposed packet, and a fluctuation calculation part which calculates delay 
fluctuation of a received voice packet from the receipt time of a packetized voice. 
Packetized voice transmission equipment which is provided with an audio decoding 
section which decrypts a coded voice signal which said packet decomposition part 
outputs, and is characterized by controlling read timing from said delay fluctuation 
absorption part to said audio decoding section by the result of an operation in said 
fluctuation calculation part. 

[Claim 8]An audio coding section which codes an audio signal which is the packetized 
voice transmission equipment which accommodates an audio signal in a packet 
network, and was acquired via a terminal interface part, A packetized voice assembly 
part which assembles a coded voice signal received from said audio coding section to 
a packetized voice, and is sent out to a transmission line interface section, A timer 
which sets assembly time of a packetized voice as a packetized voice, and the owner 
sound / silent judgment part which performs an owner sound / silent judging and sets 
the decision result as a packetized voice from an audio signal which received from 
said terminal interface part, A packet decomposition part which decomposes a 
packetized voice which received from said transmission line interfaces, A delay 
fluctuation absorption part which stores data disassembled by said packet 
decomposition part. A time stamp obtained from a decomposed packet, and a 
fluctuation calculation part which calculates delay fluctuation of a received voice 
packet from the receipt time of a packetized voice, By the owner sound / non-sound 
information of a receive packet which is provided with an audio decoding section 
which decrypts a coded voice signal which said packet decomposition part outputs, 
and is obtained from said packet decomposition part, only at the time of silent packet 
reception. Packetized voice transmission equipment controlling read timing from said 
delay fluctuation absorption part to said audio decoding section by the result of an 



operation in said fluctuation calculation part. 

[Claim 9]Packetized voice transmission equipment, wherein said network connected 
to said transmission line interface section in claim 7 or claim 8 is an ATM network, a 
frame relay network, or an IP network. 

[Claim 10]Packetized voice transmission equipment using a time stamp of RTP 
(Real-time Transport Protocol) in claim 8 as assembly time set as a packetized voice. 
[Claim 11]A gateway unit possessing the packetized voice transmission equipment 
according to any one of claims 7 to 10. 

[Claim 12]A reference packet which made packetized voice transmission equipment 
which performs reproduction waiting processing for receiving a packetized voice 
transmitted from the transmitting side, and absorbing transit delay fluctuation a 
standard of reproduction waiting processing. A means to judge whether a receiving 
interval with a following receive packet which received after this reference packet is 
shorter than a transmission interval in said transmitting side. When it becomes clear 
that the receiving interval is shorter as a result of said judgment. Newly start 
reproduction waiting processing by making into a new reference packet a packet of 
said succession which was the target of the judgment, and about the old reference 
packet. A means to start regeneration without waiting for expiration of reproduction 
waiting time, and a recording medium currently recording a program which carries out 
and is operated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the reproduction waiting disposal 
method of a packetized voice, and the transit delay fluctuation absorber of a 
packetized voice. 
[0002] 

[Description of the Prior Artjln recent years, the audio signal from a telephone 
terminal etc. is efficiently transmitted via a packet communication network, and art of 
talking in real time is put in practical use. 

[0003]Even if a packetized voice is sent out at equal intervals at the transmitting side 
in the packet network represented by an ATM network and the IP network, by a 
receiver, the receiving interval of a packetized voice is not kept constant for the delay 
fluctuation from which the time delay received within the net for every packet differs. 
Therefore, even if reproduction of a certain packetized voice is completed, when the 
following packet has not yet arrived, a sound breaks off and it becomes a cause of a 



next door and voice quality degradation. 

[0004]As the measure, with the device which receives a packetized voice in a packet 
network. By waiting to the timing at the time of a call start, etc. from packetized voice 
reception before a decryption start, and inserting time, It makes it possible to 
reproduce continuously, without breaking off an audio signal, if it is delay fluctuation 
within the queuing time inserted by the receiver even if delay fluctuation occurs 
during a telephone call. 
[0005] 

[Problem(s) to be Solved by the Invention]Continuous reproduction is attained even 
when each transit delays of a receive packet differ, if it waits from reception of a 
packetized voice to a decryption start to the timing at the time of a call start, etc. and 
time is inserted, as mentioned above. 

[0006] However, if you make it wait each other and time is uniformly inserted on the 
basis of the first packetized voice that received, only the part of the queuing time will 
be in all regeneration of the packetized voice which received uniformly. The delay in 
such reproduction may serve as a cause of degradation of communication quality in 
the voice communication of real time. 

[0007]That is, it is difficult for a demand and the demand of liking to also perform 
reproduction of a packet early to conflict, if you would like to perform reproduction 
waiting control and to acquire the absorption effect of transit delay fluctuation, and to 
reconcile these. 

[0008]Although it changes dynamically and there is also art in which you make it 
perform control adapted to the receive state of the actual packet, without fixing 
reproduction waiting time conventionally (JP,2000-286886,A), Dynamic control of 
such queuing time is quietly performed reflecting an actual communicating state, and 
has the field that an instantaneous effect is missing, and you make it wait each other 
and there is a problem that the procedure for the dynamic control of time is also 
complicated. 

[0009]This invention is made based on the above examination, using the simplified 
method, it performs reproduction waiting control of time immobilization, and absorbs 
transit delay fluctuation, it is one of these and an object of this invention is to secure 
early implementation of regeneration of a receive packet as much as possible. 
[0010] 

[Means for Solving the Problem]In this invention, although the reproduction waiting 
time itself is immobilization, a packet used as a standard of reproduction waiting is 
dynamically changed according to a receiving condition. 

[0011]That is, when a packet of succession following a reference packet arrives in a 
receiver earlier than the time of arrival judged from a transmission interval (such a 
situation) A reference packet is delayed greatly and, on the other hand, it can be 
surmised that delay of a succession packet has a high possibility that a packet will 



reach also after that that it may happen when small earlier than a schedule. Also in 
this case, waiting for reproduction of a packet uniformly will delay reproduction in vain. 
Then, a packet which was being made into a standard of reproduction waiting 
processing turns **** to regeneration to burn, and is made to control by making a 
packet which received into a new reference packet, and making it wait for it mutually 
now. 

[0012]Since a following packet can turn one packet after another which arrived 
previously to regeneration in a situation where it arrives one after another, for 
example, blocking an interval if it does in this way, an end time of reproduction 
(decoding) of a receive packet can be brought forward as a result. Since you make it 
wait each other and control is performed as usual on the other hand, even if delay 
fluctuation can be absorbed and transit delay fluctuation varies for every packet, a 
problem that it originates in that and reproduction breaks off is not generated. 
[001 3] However, since reproduction may become discontinuous with change of a 
reference packet, it is more desirable only at the time of reception of a silent packet 
to perform such control. 

[0014]In one mode of a reproduction waiting disposal method of a packetized voice of 
this invention. A reference packet which a packetized voice transmitted from the 
transmitting side was received, and it faced performing reproduction waiting 
processing for absorbing transit delay fluctuation, and was made into a standard of 
reproduction waiting processing. A receiving interval with a following receive packet 
which received after this reference packet. When it judges whether it is shorter than a 
transmission interval in said transmitting side and it becomes clear that the receiving 
interval is shorter as a result of said judgment. Reproduction waiting processing is 
newly started by making into a new reference packet a packet of said succession 
which was the target of the judgment, and regeneration is started about the old 
reference packet, without waiting for expiration of reproduction waiting time. 
[0015]For example, if a transmission delay amount of each packet sent out by regular 
intervals (predetermined interval) from the transmitting side is the same, a packet 
should arrive at the interval as the transmitting side also with same receiver (with 
regular intervals). When a packet (reference packet) which arrived first can give the 
biggest delay and arrives for a certain reason for example, however, since a delaying 
amount of a following packet is smaller than a delaying amount of a reference packet. 
As a result, the packet receiving interval in a receiver is got blocked rather than a 
packet transmission interval of the transmitting side. In such a case, since necessity 
which waits for reproduction of a packet becomes low. about a packet which received 
previously, reproduction waiting processing is newly performed on the basis of a 
packet which turned to regeneration, without waiting for expiration of the original 
reproduction waiting time, instead arrived now. Thereby, both sides of an effect which 
brings an end time of packet reproduction forward, and an effect of absorbing transit 



delay fluctuation can be obtained. 
[0016] 

[Embodiment of the Invention]the following and an embodiment of the invention — it 
explains with reference to a ****** drawing. 

[001 7] Drawing 1 is a block diagram showing the important section composition of the 
packetized voice transmission equipment concerning an embodiment of the invention. 
[0018]In drawing 1 , the terminal interface part 1 receives an audio signal from a 
terminal, and transmits an audio signal to a terminal. 

[0019]The audio coding section 2. the audio decoding section 8, and the owner sound 
/ silent judgment part 3 are connected to this terminal interface part 1, respectively. 
[0020]The audio coding section 2 codes the audio signal received from the terminal 
interface part 1. The packet assembly part 4 is connected to the audio coding section 
2. The packet assembly part 4 receives the coded voice signal coded by the audio 
coding section 2, and assembles it to a packet. 

[0021]. [ whether an owner sound / silent judgment part 3 is the sections (owner 
sound section) which included significant speech information in the audio signal 
received from the terminal interface part 1 , and ] It judges for every voice interval 
which packet-izes whether it is the section (silent interval) which does not include 
significant speech information, the result is notified to the packet assembly part 4, and 
an owner sound / non-sound information is set as a packet. 

[0022]The packet assembly part 4 is connected to the transmission line interface 
section 5. The transmission line interface section 5 is provided with the function which 
receives a packetized voice from the packet assembly part 4, and is sent out to a 
transmission line, and the function which transmits the packetized voice which 
received from the transmission line to the packet decomposition part 6. 
[0023]The packet decomposition part 6 decomposes the packetized voice which 
received from the transmission line interface section 5, and extracts a coded voice 
signal, a time stamp, and an owner sound / non-sound information. The packet 
decomposition part 6 is connected to the delay fluctuation absorption part 7. The 
delay fluctuation absorption part 7 accumulates temporarily the receipt time of the 
packetized voice notified from the coded voice signal extracted by the packet 
decomposition part 6, a time stamp, an owner sound / non-sound information, and the 
timer 9, It waited, by the time it outputted to the audio decoding section 8, and time 
was inserted, and it has the function which absorbs the delay fluctuation of a received 
voice packet. 

[0024]The audio decoding section 8 decrypts the coded voice signal received from the 
delay fluctuation absorption part 7, and sends it out to the terminal interface part 1 . It 
is connected to the packet assembly part 4 and the packet decomposition part 6, and 
the timer 9 notifies time. In the packet assembly part 4, it sets up into a packet by 
using as a time stamp time notified from the timer 9. 



[0025]From the receipt time of the packetized voice accumulated in the time stamp 
and the delay fluctuation absorption part 7 which were set up into the received voice 
packet with the coded voice signal in the fluctuation calculation part 10. The 
fluctuation time of a received voice packet is calculated and it has a function which 
controls the transmission timing of the coded voice signal from the delay fluctuation 
absorption part 7 to the audio decoding section 8. 

[0026]The portion (reference mark 12) surrounded by a dotted line constitutes the 
absorption means of transit delay fluctuation out of drawing 1 . 

[0027]Next, operation of the packetized voice transmission equipment of drawing 1 is 
explained. 

[0028]It is coded by the audio coding section 2 and the audio signal inputted from the 
terminal interface part 1 turns into a coded voice signal. The audio signal inputted 
from the terminal interface part 1 is the section (silent interval) which is the section 
(owner sound section) included significant speech information, or does not include 
significant speech information by the owner sound / silent judgment part 3, or ** is 
Judged. 

[0029]With the decision result of the time (time stamp) notified from the timer 9. and 
the owner sound / silept judgment part 3. a header is added to the coded voice signal 
coded by the audio coding section 2 by the packet assembly part 4, and it is 
assembled by the packet. 

[0030]Here, in accommodating an audio signal in an ATM network, it assembles an 
ATM cell as a packet by the packetized voice assembly part 4. In accommodating an 
audio signal in a frame relay network, it assembles the frame of a Frame Relay as a 
packet by the packetized voice assembly part 4. 

[0031]In accommodating an audio signal to an IP network, it assembles an IP packet 
as a packet by the packetized voice assembly part 4. The packet assembled by the 
packet assembly part 4 is transmitted to a transmission line via the transmission line 
interface section 5. 

[0032]On the other hand, the packetized voice which received via the transmission 
line interface section 5 from the transmission line is decomposed into a coded voice 
signal, a time stamp, and an owner sound / non-sound information by the packet 
decomposition part 6. 

[0033]The receipt time of the packetized voice notified from this coded voice signal, a 
time stamp, an owner sound / non-sound information, and the timer 9 is accumulated 
in the delay fluctuation absorption part 7 temporarily. In the state where there is no 
accumulation data in the delay fluctuation absorption parts 7 at the time of a call start, 
etc., when a packetized voice is received, only the time beforehand set to before the 
output from the reception to the packet decomposition part 6 of the packetized voice 
to the audio decoding section 8 waits, and time is inserted. 

[0034]The coded voice signal of the received voice packet after it is read from the 



delay fluctuation absorption part 7 to the audio decoding section 8 for every fixed time 
the cycle equivalent to the time length of the audio signal included in one packet. 
Thereby, if it is less than the waiting time inserted by the delay fluctuation absorption 
part 7 even if the receiving interval of the packetized voice under telephone call was 
extended from the processing cycles of the audio decoding section under the 
influence of delay fluctuation, in the audio decoding section 8, a coded voice signal can 
be decrypted continuously. 

[0035]The audio signal decrypted by the audio decoding section 8 is transmitted to 
the terminal side via the terminal interface part 1. 

[0036]When the receive packet of the head at the time of a call start arrives in 
response to the shortest delay fluctuation, it is satisfactory in the above-mentioned 
operation. However, temporarily, when the receive packet of the head at the time of a 
call start arrives in response to the greatest delay fluctuation, if it is based on a top 
receive packet, even if the receiving interval between packets may be shortened as 
for the packetized voice which receives during a telephone call, it will not be extended. 
[0037]Therefore, in such a situation, the necessity which waits to read-out of the 
coded voice signal by the audio decoding section 8, and carries out time control by the 
delay fluctuation absorption part 7 falls. That is, making it wait each other and 
inserting time uniformly results in increasing the End-to-End transmission delay time 
of the part on the contrary. 

[0038]So, the packet which received small delay fluctuation also in the packet which 
receives during a telephone call is controlled by this embodiment to control by waiting 
as a standard selectively. For this reason, the fluctuation calculation part 10 finds 
"the relative fluctuation time" of each receive packet to the packet which carried out 
the operation based on the following (1) types (and (2) types), made it wait for 
mutually, and was made into the standard of control. 
[0039] 

Delay fluctuation over the receive packet before PDVn=PDVp+ (1) 

Delay fluctuation = to a front receive packet (receipt time of the receive packet 
before receipt time - of a now receive packet) -(time stamp value of receive packet 
before time stamp value - of now receive packet) (2) 

PDVn: The delay fluctuation over the reference packet of the receive packet before 
delay fluctuation PDVp: to the reference packet of a receive packet, in addition PDVn 
are set to 0 now at the time of reference packet reception. 

[0040]Here, in short, PVDn expresses the difference of the transit delay fluctuation 
which the reference packet received, and the transit delay fluctuation which the 
succession packet to this reference packet to which its attention is paid received. 
That is, above-mentioned (1) type is accumulating the transit delay fluctuation with a 
receive packet relative now over the receive packet (front receive packet) in front of 
one, and the transit delay fluctuation with a receive packet relative now over a 



reference packet will be searched for. 

[0041 ]If above-mentioned (2) types subtract a transmission interval from a receiving 
interval and the receiving interval is shortened in short compared with the 
transmission interval as for them. (2) types will take a negative value. After all (1) type 
by accumulating the relative amount of fluctuation calculated by (2) formulas until it 
results in a reference packet, It will be judged any are larger between the transmission 
interval in the transmitting side and the receiving interval in a receiver about the 
succession packet (now receive packet) and reference packet to which its attention is 
paid. 

[0042]In (2) types, since the time stamp value attached to the packet is considered to 
express the transmitting time of the packet, it is asking for the transmission interval 
using the time stamp. 

[0043]When PDVn becomes a negative value as a result of the operation based on 
above-mentioned (1) type, the packet receiving interval will be relatively shortened to 
the packet in which the packetized voice which received this time inserted the 
queuing time beforehand set up by the delay fluctuation absorption part 7. 
[0044]That is. the reference packet which controlled by making it wait each other in 
this case can judge with having received bigger delay fluctuation than a receive packet 
this time. 

[0045]And it is further expected once also about the packet which receives next that 
the receiving interval of a packet is shortened. 

[0046]Under such a receiving condition, making it wait each other uniformly by making 
a top packet into a reference packet, and inserting time results in delaying 
reproduction (decoding) of a packet on the contrary. 

[0047]Therefore, in above-mentioned (1) type, when PDVn becomes a negative value, 
the packetized voice which received this time is newly changed into a reference 
packet. And the queuing time set up beforehand is newly inserted to the reference 
packet after the change, and coded voice data is outputted to the audio decoding 
section 8 after an appropriate time. 

[0048]On the other hand, the original reference packet is immediately sent out to the 
audio coding section 8. without making it wait each other and waiting for expiration of 
a period. 

[0049]Thus, the packetized voice which arrived in response to smaller delay 
fluctuation can be made into the reference packet which controls by waiting by the 
delay fluctuation absorption part 7. That is, according to a receiving condition, it 
becomes possible to change a reference packet dynamically. 

[0050]Since such a series of processings can be fundamentally performed only by the 
easy operation which used the time stamp value and the timer value, it can fully 
respond by the existing equipment configuration, and, moreover, procedure is very 
simple. Therefore, realization is easy. 



[0051] Hereafter, characteristic operation and effect of the device of this embodiment 
are concretely explained using drawing 2 . 

[0052]As shown in the left-hand side of drawing 2 , a transmitting side device shall 
transmit the packet A, B, and C and D. The transmission interval of each packet is set 
to "2 (relative value)/' 

[0053]In drawing 2 > a delaying amount (common delaying amount) peculiar to a 
transmission line is set to "1 (relative value)", and sets each amount of delay 
fluctuation of packet A-D (relative value) to "4", "3", "3", and "2" The intersection 
of a transit delay is shown in a straight line among drawing 2 , and the wavy line shows 
the portion of delay fluctuation of each packet. 

[0054]The portion surrounded by the thick dotted line in the middle of drawing 2 is a 
portion which shows receiving operation. The portion surrounded by the thick dotted 
line in the lower right of drawing 2 is a portion which shows the reproduction motion by 
this invention, and the portion shown in the upper right by surrounding by a thick 
dotted line is a portion which shows the example of reproduction by a conventional 
system. In drawing 2 , reproduction waiting time is indicated to be "WT." 
[0055]The packet A is received at the time t6 with the greatest delay fluctuation"4." 
The following packet B is received at the time t7 with delay fluctuation"3." It means 
that the relative delay fluctuation in this case is set to "3-4=-!", and only "1" was 
shortened from the transmission interval as for the relative receiving interval of the 
packet A and the packet B. 

[0056]In this case, as a thick dotted line surrounds and shows to the lower right side 
of drawing 2 , the packet A is immediately turned to regeneration. 
[0057]And a reference packet is changed into the packet B which received now. and 
the reproduction waiting control on the basis of this packet B is newly started. 
[0058]Then, the packet C is received at the time t8 with delay fluctuation"3/' In this 
case, since there is no difference in the delay fluctuation by reference packet B and 
the packet C (getting it blocked relative delay fluctuation is "O"), the reproduction 
waiting control on the basis of the packet B is continued. 

[0059]Then, the packet D arrives at the time tlO with the minimum delay 
fluctuation"2." In this case, the relative delay fluctuation over front receive-packet C 
is And since the relative delay fluctuation over reference packet B of front 

receive-packet C was "0", the relative delay fluctuation over reference packet B of 
the packet D which received now carries out accumulation of each fluctuation value, 
and is set to "0+(-1) =-1." 

[0060]That is. it means that the interval in a receiver was shortened compared with 
the interval between the packet B and the packet D in the transmitting side only as for 
"1." Therefore, the packet B is immediately turned to regeneration in this case, 
without waiting for expiration of reproduction waiting time (time tlO). 
[0061]On the other hand, reproduction waiting control is newly started by making the 



packet D into a reference packet. 

[0062]SinGe the packet C has arrived before the packet C which newly turned into a 
reference packet, in the time tl2, it sends out to a regeneration process. And at the 
time t13, the reproduction waiting time on the basis of the packet D expires, and the 
packet D is sent out to a regeneration process at this time. 

[0063]Thus. according to the method of this invention, in the time tl4, all packet A-D 
that received can be sent out to regeneration. 

[0064]On the other hand, as shown in the upper right of drawing 2 , in the conventional 
method, reproduction waiting control is performed on the basis of the top packet A, 
and the packet A is sent to regeneration at the time t9. And in the time t15, all packet 
A-D that received can be sent out to regeneration. 

[0065]If the upper right and the lower right of drawing 2 are compared, according to 
the method of this invention, time to send out all receive packets to regeneration will 
be brought forward from a conventional system only **** of the time t1 5 - the time 
t1 4 so that clearly. 

[0066] However, when the method of this invention is enforced, reproduction of a 
packet may become discontinuous with change of a reference packet like the period 
from the time t8 of drawing 2 t o the time tlO. 

[0067]Therefore, as for the operation of PDVn shown in above-mentioned (1) type, 
and the queuing control to the new packet by the delay fluctuation absorption part 7, 
it is most preferred that the owner sound / non-sound information extracted by the 
packet decomposition part 6 perform only to the packetized voice which shows "it is 
silent." 

[0068]In this case, it is possible to reduce the influence of the audibility on the sound 
which may be generated when you make it wait each other and the reference packet 
of control is changed breaking off. If reproduction waiting control of this invention is 
performed in a silent part, the silent part in conversation will be inserted exactly, 
without being delayed greatly, and is effective. 

[0069]If the main point of the reproduction waiting control of this invention explained 
above is summarized, it will become like drawing 3 . 

[0070]That is, the relative delay fluctuation (PVDn) over the reference packet of the 
packet (now receive packet) which received is searched for now (Step 200). Next, it is 
judged whether the value of relative delay fluctuation (PVDn) is negative (Step 201). 
[0071 ]In a negative case, the packet which makes it wait each other and serves as a 
standard of control is changed into a receive packet now (Step 202). In the judgment 
of Step 201 , when it is not negative, the queuing control on the basis of a front receive 
packet is continued (Step 203). 

[0072]It can change and this invention can apply many things. Generally, since a coded 
voice signal is outputted with a constant interval, the time stamp set as a packetized 
voice also serves as regular intervals from an audio coding section. 



[0073] For this reason, in a receiver, it is possible to detect abandonment of the 
packet within a network by supervising the interval of the time stamp of the 
packetized voice which receives continuously by the packet decomposition part 6. 
Then, the packet decomposition part 6 which detected abandonment of the packet 
outputs a dummy packet to the delay fluctuation absorption part 7 with the flag which 
shows the information on abandonment generating. 

[0074]The audio decoding section 8 which read the straw-man packet to which the 
flag which shows the information on abandonment generating was added outputs the 
decoded speech by the frame disappearance compensation processing which is silent 
or is defined by a voice decryption algorithm to the terminal interface part 1. 
Detection of packet discarding is realizable also by the continuity surveillance of the 
sequence number of a RTP (Real time Protocol) header. 

[0075]To the packet to which the flag which shows the information on packet 
discarding was added, calculation of the fluctuation time by the formula (1) and a 
formula (2) is not performed. 

[0076]Thus. according to this embodiment, it becomes possible to make it wait each 
other on the basis of the packet which received smaller delay fluctuation for delay 
fluctuation absorption, and to perform control with a packetized voice receiving set, 
and can contribute to shortening of End-to-End transmission delay time. 
[0077] Drawing 4 shows the entire configuration of the system which performs 
communication through a wide area network like the Internet. The reference mark 10 
is a wide area network among drawing 4 , the reference marks 20 and 30 are local area 
networks (or home network), and the reference marks 40 and 50 are gateway units. 
[0078]The reference marks 60-110 are computer terminals. The reference mark 120 
is a terminal for surveillance. 

[0079]The packetized voice transmission equipment of drawing 1 is built in the 
gateway units 40 and 50. Thereby, the gateway units 40 and 50 can have a function in 
which absorption of transit delay fluctuation of a packetized voice and early 
regeneration can be reconciled, without making composition complicate. 
[0080] Drawing 5 is a figure for explaining the relation between packetized voice 
transmission equipment and the recording medium which recorded the program for 
performing the procedure of above-mentioned this invention. 

[0081 ]The program for making the characteristic operation mentioned above on the 
main part 300 of packetized voice transmission equipment perform may be 
accumulated in the peculiar database 302 which may be recorded on the recording 
medium 301 of the simple substance, and is on the broader-based network 10. 
[0082]The recording medium 301 is used inserting in the main part 300 of packetized 
voice transmission equipment. When the program is built in the database 302, the 
program is downloaded and used for the main part 300 of packetized voice 
transmission equipment via the wide area network 10. 



[0083] 

[Effect of the Invention]By performing operation of changing dynamically the packet 
used as the standard of reproduction waiting control when according to this invention 
a receiving interval becomes short and is received compared with a transmission 
interval, as explained above. It becomes possible to shorten total time until it sends 
out a receive packet to regeneration, absorbing propagation delay fluctuation. Since 
the method of this invention is a simple method which does not need a special 
equipment configuration, it is easy to realize. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the composition of the packetized voice 
transmission equipment concerning an embodiment of the invention 
[Drawing 2]T he figure for explaining concrete operation and effect of the packetized 
voice transmission equipment of drawing 1 

[Drawing 3] The flow chart showing the characteristic operation procedures in the 
packetized voice transmission equipment of drawing 1 

[Drawing 4] The figure showing the entire configuration of an example of the 
communications system through a wide area network 

[Drawing 5]T he figure for explaining the relation between packetized voice 
transmission equipment and the recording medium which recorded the program for 
performing the reproduction waiting control method of this invention 
[Description of Notations] 

1 Terminal interface part 

2 Audio coding section 

3 An owner sound / silent judgment part 

4 Packet assembly part 

5 Transmission line interface section 

6 Packet decomposition part 

7 Delay fluctuation absorption part 

8 Audio decoding section 

9 Timer 

10 Fluctuation calculation part 



